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Introduction
Chronic health problems are the principal cause of disease, disability and death in developed countries, currently accounting for 87% of deaths in Europe and >85% of the disease burden. [1] [2] [3] Furthermore, the prevalence of these diseases increases as life expectancy rises-among the general population and chronic patients alike-as a result of improvements in living conditions and the effectiveness of health care. Half the population suffers from at least one chronic disease. 4 In Spain, public health care is universal, and primary care is not only the principal gatekeeper to the health care system but also the health care level at which most of the contacts with the system take place. Hence, it is the level at which there are fewest differences between population-based and health care data, and this in turn means that it can afford a good approximation of the morbidity among a given population. 5 Prevalence data are traditionally drawn from health surveys, specific studies or disease-specific registries. Generalized implementation of electronic clinical records in primary care (ECRPC) currently provides an ongoing population-wide data source, with a large number of entries, which could be extremely useful for assessment of morbidity in a community setting and could allow for data analysis broken down by a series of characteristics of interest, provided that appropriate validity and reliability parameters were met. 6 This study aims to estimate prevalence of selected chronic health problems in the adult population, on the basis of data drawn from ECRPC and to assess the epidemiological usefulness of such records, by comparing ECRPC data against those obtained from a contemporary health survey.
Materials and Methods

Study design and population
Descriptive cross-sectional study covering the Madrid Autonomous Region for the period 2005-06.
The target study population was defined as all persons over 15 years of age included in the Madrid Regional Public Health System (PHS), up to and including the last date of the designated study period, and therefore registered in the Individualized Health Card (IHC) database. Of a total population of 6 081 689 residents, 5 125 957 (84.3%) were over the age of 15 years 3 and IHC coverage was 95%.
Data sources
Health care data were drawn from ECRPC (implemented for 99% of PHS physicians during the study period). For data extraction purposes, the strategy adopted was to select all patients in respect of whom any new entry data had been made on their clinical records concerning a specific episode in 2005 and/or 2006 (23 535 182 episodes). Health care episodes were coded as per the International Classification for Primary Care (ICPC), issued by the WONCA. 7 Health care episodes that failed to feature standardized ICPC coding were excluded from the analysis. Episodes lacking complete information on the patient's age and sex were assessed as provisional clinical histories whose data were to be subsequently consolidated, and they were likewise excluded. These exclusions accounted for 0.5% of the total. Coded episodes outside the pertinent age and sex parameters were deemed to be erroneous (<0.03% of the total).
Chronic diseases were selected from among those on which data were collected in the Madrid Regional Health Survey. All health care episodes referring to such diseases were grouped for analysis according to their ICPC codes (Table 1) .
Each patient was identified by a specific code, defined by his/her respective health centre code and clinical history number. If more than one health care episode had been noted on a patient's clinical history and it was clear from the established code group that such episodes corresponded to the same group, the patient in question was counted once only. Patients' sex, nationality and age at the end of the study period were recorded.
The 2007 Madrid Regional Health Survey (2007MRHS) 8 is based on home interviews administered to a non-institutionalized population over the age of 15 years. Using two-stage stratified cluster sampling, a sample of 12 190 residents was obtained. We used the question on physician-diagnosed chronic disease, in which interviewees were supplied with a list of chronic health problems. These were the diseases analysed, excluding fibromyalgia, urinary problems and an open-ended item, entitled 'other'.
Analysis
Shown for each of the 2 years analysed are the utilization rate (patients with at least one consultation during the period) and the percentage of the population with one or more of the selected ECRPC-registered chronic diseases. In the case of 2005, the numerator included patients aged over 14 years at 31 December 2005, having at least one entry data concerning the health problem analysed; the denominator was the IHC population at year-end 2005, excluding the proportion assigned to physicians having no records that year (a total of 52 physicians, accounting for 1% of the IHC population). In the case of 2006, the same criterion was applied for selecting the numerator, and the IHC population at year-end 2006 was used as the denominator (there being no need to correct the denominator as was done for 2005, since by this stage ECRPC implementation was 100%).
Prevalences were calculated using the ECRPC episodes for the 2 years. The utilization rate increased with time, thereby increasing the likelihood of detection and/or registration of the disease analysed. The numerator was the number of patients aged over 15 years at 31 December 2006, with at least one entry data concerning the target health problem over the course of these 2 years; and the denominator was the IHC population at year-end 2006.
It was assumed that this was a closed population, with no changes due to death or migration.
For the calculation of health-survey-based prevalences, sample weights were used. The 95% confidence intervals of the prevalence rates were computed.
Analyses were performed using the Statistical Package for the Social Sciences (SPSS), version 15.0 and the Survey Package for analysis of the 2007MRHS.
Results
In the study period, 76.9% (71.9% men and 81.4% women) (Table 2 ) of the IHC population aged over 15 years sought medical attention for an ECRPC-registered illness, with a total of 23 535 182 episodes being accumulated (35% corresponded to chronic disease). The proportion of women attended exceeded that of men across all age groups, regardless of nationality. Utilization increased with age. The proportion of the native population exceeded that of the foreign population.
ECRCP-based global prevalence of chronic disease (52.5%) was lower than 2007MRHS-based prevalence (57.1%), and both, increased with age, were higher in women than in men across all groups and were higher in Spanish subjects ( Table 3 ). The progressive increase with age was more evident in the survey (a downward trend in the group aged >75 years was observable in ECRPC). With the sole exception of the youngest age group, the 2007MRHS was generally higher than the ECRPC-based prevalences.
According to ECRPC, the diseases with highest estimated overall prevalence (Table 4) were hypertension (14.8%), mental disorders (12.0%), allergy (11.6%) and low back pain (11.0%). Depending on the specific disease, prevalences were similar to (e.g. diabetes and low back pain), higher (e.g. chronic skin problems) or lower [e.g. asthma and chronic obstructive pulmonary disease (COPD)] than those reported by the 2007MRHS.
Analyzing the differences by sex (Table 4) , prevalence among women for six groups of diseases exceeded 10%: hypertension (16.5%), mental disorders (15.8%), allergy (13.6%), low back pain (13.0%), osteoarthritis/rheumatism (11.4%) and chronic skin problems (10.9%). In the case of men, only hypertension exceeded a figure of 10% (12.9%), followed in frequency by allergy (9.5%), low back pain (8.8%), chronic skin problems (8.5%), dyslipidaemia (8.1%) and mental disorders (7.7%). Men registered higher prevalences than women for acute myocardial infarction and angina pectoris, stroke, COPD, diabetes, insomnia and peptic ulcer. In general, prevalences of most of the target diseases increased with age, though in some cases a decline was observed as from age 75 years onwards (particularly in women). Asthma (in men in particular) and allergy displayed similar distributions, with elevated prevalences among the youngest age groups. Prevalence of headaches, in contrast, decreased with age. Anaemia in women plotted a bimodal curve, with higher prevalences coinciding with fertile age and old age. Comparison with sex-and agebased prevalences from the 2007MRHS showed inverse sex-related variations for some diseases, such as low back pain and headaches, with ECRPC-based prevalences being higher than survey-based prevalences for men and ECRPC-based prevalences being lower for women. In the case of urinary incontinence, the contrary occurred. In terms of age-related differences between the two sources, special mention should be made of the fact that ECRPC-based prevalences for osteoarthritis/rheumatism, neck pain and low back pain were higher in the younger age groups and lower in the older age groups than their survey-based equivalents; with allergy, the opposite occurred. Prevalences were generally lower among foreign patients (Table 5) , though in the younger age groups prevalences higher than those of the native population were observed for headaches, varicose veins, anaemia, low back pain, peptic ulcer and constipation. On comparing these against nationality-and age-based prevalences obtained from the 2007MRHS, the differences between the two sources displayed no important variations.
Discussion
This is the first study to analyse morbidity recorded in a primary care setting for a broad spectrum of the adult population, in the context of a universally accessible PHS with a high level of information-system use. Overall prevalence data for the chronic illnesses analysed proved close to those obtained in health surveys covering the same population, with the added advantage that use of ECRPC allowed for robust analysis of prevalence according to variables, such as age, sex and nationality.
The 2-year utilization rate was just <80%. Joint analysis of the 2 years furnished estimated population prevalences that were higher than those yielded by analyzing just 1 year (data not shown). It is to be expected that persons with chronic diseases will be more inclined to seek medical advice, so that these prevalences can be more closely aligned with reality.
Prevalence of chronic health problems
In general, prevalence of chronic health problems is higher in women and increases with age. When ECRPC were used, the prevalence curves for most of the illnesses analysed were seen to decline in the oldest age group, a finding that is in line with the results of other studies 9 and could in part be due to the higher mortality among elderly chronic-disease sufferers ('healthy survivor' bias) and their greater degree of institutionalization (which might lead to a reduced presence in ECRPC).
Prevalences by disease Hypertension, COPD, dyslipidaemia and diabetes are included under chronic care protocols in the primary care service portfolio. Their prevalences were similar to those obtained in studies conducted in other Due to missing values, the sum of these two numbers falls short of the overall total (<1%).
Family Practice-an international journal European countries which have used primary care records 9, 11 and in the case of diabetes and hypertension, similar to those reported in the health survey. This also agrees with the position described in studies that compare self-reports and physician-reported medical histories of these two diseases (diabetes in particular) with a high degree of accuracy. [11] [12] [13] [14] In the case of COPD, previous studies have found that this disease tends to be more frequently reported by patients in surveys than by primary care physicians in clinical histories, 15 a finding that would seem to be confirmed by our study.
In theory, illnesses that do not generate a high demand for health care or, when they do, are not recorded in the clinical history due to their short importance could register prevalences lower than those obtained via surveys (e.g. varicose veins, constipation or hemorrhoids). In these types of diseases, it is probable that the episode is only registered in ECRPC in the most severe cases and/or in those which lead to some specific action (referral to specialized care, drug prescription, etc.). In our study, ECRPC prevalence data for some of these illnesses (constipation and hemorrhoids) were similar to those drawn from the 2007MRHS.
Despite being defined as chronic by health surveys, some of the illnesses analysed might appear sporadically or might even be completely cured. This would apply to anaemia, peptic ulcers, certain mental health problems, cataracts, varicose veins, hemorrhoids and problems of menopause. In such cases, the surveybased prevalences would be probably higher because it estimates lifetime prevalences. In the case of peptic ulcer, a study conducted in Italy obtained lower prevalences from primary care records than it did from health surveys. 10 Furthermore, a number of studies state that osteoarticular disorders tend to be reported less frequently by patients than by clinical records. [13] [14] [15] 17 In illnesses that are essentially diagnosed and followed up in specialized care (such as myocardial ischaemia, stroke, osteoporosis, neoplasms and some mental disorders), the prevalences obtained in our study were similar to or slightly lower than those reported in health surveys. It must be borne in mind that these patients have to visit their primary care physician for administrative procedures of a work nature (sick leave, etc.) and prescription requests, times at which a note of these patients must necessarily be entered on ECRPC. In a study conducted in Italy, prevalence of angina pectoris was slightly higher using primary care databases than self-report information, 17 and both figures were higher than those obtained by us. The concordances observed between self-and physician-reported medical history of cardiac disease and cancer were high. 14, 17 Chronic kidney disease displayed a prevalence lower than that obtained in the survey. This difference might be attributable to registration problems because the ICPC classification has no specific code for kidney failure or chronic kidney disease. As a result, related diagnoses are possibly being classified under less specific codes.
For chronic skin problems, a single generic item was used in the survey, a factor that may go towards explaining the low prevalences detected (very much lower than those obtained on the basis of ECRPC). It has been pointed out that, when it comes to surveys, formulation of items is important, in that the probability of self-reporting is better when items are formulated with precision. 16 Moreover, skin disease is one of the conditions that is less frequently reported by patients than it is in clinical histories. 16 
Prevalences in immigrant population
The lower prevalences obtained for the immigrant population could be attributed to the healthy migrant effect since in Spain most immigrants are healthy young persons who have come here to work. The occurrence of diseases is related to assimilation of Western lifestyles and to their working and socio-familial conditions. They essentially seek medical advice for acute complaints. The prevalences obtained could also be underestimated in view of the fact that this is a highly mobile population.
Attention should be drawn to the higher prevalences of headaches, low back pain and anaemia among the foreign population (particularly the youngest age groups) than among the native population. Previous studies point to the first two complaints as being the reason for more frequent consultation among the foreign population. 18 This finding is not only in line with the higher prevalences found, but could also be linked to the types of work mainly carried out by immigrants and their working conditions, and could-in view of the psychological component of these ailments-even be an indirect indicator of some type of disorder in this regard. Anaemias were fundamentally ferropenic (>80%) and more prevalent among foreign women of fertile age. This could be due to better detection; thanks to analytical tests performed during pregnancy since no such nationality-related difference was evident among men.
Underdiagnosis of chronic diseases in the immigrant population could be of a magnitude similar to or even higher than that seen in the native population. Immigration is in itself a mental health risk factor. A number of factors have been described which can lead to underdiagnosis of mental illness in immigrants, including linguistic, cultural and racial barriers, unwillingness to disclose all symptoms to the doctor, focussing on somatic symptoms, insufficient probing by the clinician, etc. 19 all of which could justify the lower prevalences observed for these illnesses among the foreign population.
Limitations
Studies that use electronic clinical records as their data source are subject to the limitation of a possible lack of registry completeness and quality. This study revealed a good level of ECRPC use, with a mean of >3500 health care episodes per physician per annum and an average of 3.6 episodes per patient per annum. Previous studies in other countries have observed that morbidity coding quality in primary care consultation is variable; for instance, diseases with clear diagnostic criteria, such as diabetes, achieve better registry quality than others for which diagnosis relies on more subjective criteria. 20, 21 The strategy employed did not allow for retrieval of episodes previously entered on ECRPC, or those in respect of which no annotation was made during the study period and that no information was included on the population that made no use of the PHS. Furthermore, primary care data supplemented with data drawn from other health care levels (outpatient and inpatient hospital care) enable prevalence estimates to be enhanced. 9 It would be appear advisable for studies to be undertaken with the aim of analyzing longer time periods, i.e. though it is to be expected that all prevalent patients with chronic disease would have visited their GP at least once in 2 years, it has nevertheless been observed that, even beyond the 2-year mark, the number of chronic patients who visit their medical practitioner's surgery for the first time continues to increase 22 and, moreover, that the requisite period may well differ according to the disease. 9 Prevalence of diseases that are quickly fatal, transient or subclinical could be affected by Neyman bias.
Conclusions
Prevalences estimated from ECRPC and survey data present variations depending on the disease, age and sex. Both data sources provide complementary information about chronic disease prevalence, and none of them could be considered a 'gold standard' respect to the other. The great volume of information provided by electronic medical records renders it possible for an analysis to be performed with a detailed breakdown by the respective variables of interest (person, place or time), something that may not be feasible with a survey. They also have the advantage of generating an ongoing standardized register and entailing no additional effort for health professionals, inasmuch as completing them forms part of standard practice. 
